FREE   EXPANSION   OF   GASES                                   1|
Society on the subject we proposed to deduce more precise                   il!i
values for this function by means of the equation                                              <L
'T
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where                                     V
w = fpdv; V
v, V, V denote, with reference to air at the temperature of the                   ^ ,n
bath, respectively, the volumes occupied by a pound under any                   ty1' |! pressure^ under a pressure P, equal to that with which the
air enters the plug, and under a pressure P', with which the                     ^j   s
air escapes from the plug ; and JK£ is the mechanical equiva-                      11
lent of the amount of heat per pound of air passing that would                      ;f
be required to compensate the observed cooling effect 1.    The                     1
direct use of this equation for determining — requires, besides                     |
our own results, information as to compressibility or expansion, which is as yet but very insufficiently afforded by direct experiments, and is consequently very unsatisfactory, so much so that we shall only give an outline, without details, of two plans we have followed, and mention the results. First, it may be remarked that, approximately,
zv = (1 -f Etf) H log p7> and ^ = EH log jj~,,
H being the " height of the homogeneous atmosphere," or the
product of the pressure into the volume of a pound of air, at                     j (>
0° Cent.; of which the value is 26224 feet.    Hence if E denote
a certain mean coefficient of expansion suitable to the circuni-                      j
stances of each individual experiment, it is easily seen that
-7- may be put under the form-----\- t\
dw^   J      r                            E
At
and thus we have
69——— for the cooling effect in the somewhat different circumstances
